Background: Multisensory environments (MSEs) for people with dementia have been available over 20 years but are used in an ad hoc manner using an eclectic range of equipment. Care homes have endeavored to utilize this approach but have struggled to find a design and approach that works for this setting. Aims: Study aims were to appraise the evolving concept of MSEs from a user perspective, to study the aesthetic and functional qualities, to identify barriers to staff engagement with a sensory environment approach, and to identify design criteria to improve the potential of MSE for people with dementia. Methods: Data were collected from 16 care homes with experience of MSE using ethnographic methods, incorporating semi-structured interviews, and observations of MSE design. Analysis was undertaken using descriptive statistics and thematic analysis. Results: Observations revealed equipment that predominantly stimulated vision and touch. Thematic analysis of the semistructured interviews revealed six themes: not knowing what to do in the room, good for people in the later stages of the disease, reduces anxiety, it's a good activity, design and setting up of the space, and including relatives and care staff. Conclusion: Few MSEs in care homes are designed to meet needs of people with dementia, and staff receive little training in how to facilitate sessions. As such, MSEs are often underused despite perceived benefits. Results of this study have been used to identify the design principles that have been reviewed by relevant stakeholders.
2003). These sensory environments incorporate equipment that stimulate the senses of sight, sound, touch, smell, and movement. Equipment used to stimulate these senses include bubble tubes, vibrating cushions, aroma diffusers, and music. An example of a sensory space is illustrated in Figure 1 . These sensory environments have been used for people with dementia with some success for over 20 years (Baker, Dowling, Wareing, Dawson, & Assey, 1997; Moffat et al., 1993) ; however, their use within care homes has been inconsistent. Care homes often indicate lack of space or lack of evidence to support implementing a sensory environment, despite a growing body of evidence for their use in reducing agitation and improving functional performance (Collier et al., 2010; Maseda et al., 2014; RileyDoucet & Dunn, 2013; StrØmb, Ytrehus, & Ellen-Karine, 2016) . Further, in cases where sensory rooms have been installed, it has been reported that they often fail to succeed because of inadequate or poor design and haphazard arrangements (Dalke & Corso, 2010) .
These sensory environments incorporate equipment that stimulate the senses of sight, sound, touch, smell, and movement.
The concept of Snoezelen was first established in the Netherlands, at the De Hartenburg Institute, where it was constructed as an activity to engage people with severe learning disabilities who were unable to participate in more conventional occupations (Hulsegge & Verheul, 1987) . It was developed from a leisure-based activity to become a therapeutic intervention for people with cognitive impairment across the life span (Baker et al., 1997; Hogg, Cavet, Lambe, & Smeddle, 2001) . Subsequent research using the Snoezelen/multisensory approach for people with dementia has been mixed, due to identified methodological weaknesses. However, recent systematic reviews (Livingston et al., 2014; Sanchez, Millan-Calenti, Lorenzo-Lopez, & Maseda, 2013) suggest there is some evidence that sensory approaches have the potential to reduce agitation and improve mood in people with dementia; improve occupational engagement (Collier et al., 2010) ; manage perception of pain (Scholfield, 1996) ; and increase engagement and social interaction in terms of well-being, quality of life, and quality of care (Lykkeslet, Gjengedal, Skrondal, & May-Britt, 2014; StrØmb et al., 2016; van Weert, van Dulmen, Spreeuwenberg, Bensing, & Ribbe, 2005) . Nevertheless, further research in this field is needed to obtain more conclusive evidence. To help support the available limited evidence, theoretical perspectives from neuroscience and humanistic philosophy have been used to support the notion of sensory stimulation to enable an individual to interact effectively in their environment (Ayres, 1972; Kovach, 2000) . These perspectives describe the interaction of the sensory environment on the individual and subsequent behavioral response from a functional perspective such as the effect of sensory demand on the ability to dual task or carry out a sequence of activities (Kovach, 2000; Schaaf & Miller, 2005) . Consequently, the use of multisensory approaches to manage comorbid agitation and other noncognitive symptoms using a personcentered approach has been documented in the National Institute for Health and Care Excellence (NICE) guidelines: Dementia: Supporting People With Dementia and Their Carers in Health and Social Care. These guidelines are recommendations for treatment and care of people with dementia in England and Wales. Despite evidence suggesting that sensory approaches and MSEs such as Snoezelen are of benefit, their use in care home settings is often limited.
Inactivity is often seen as a common feature for people with dementia living in care homes, with participation decreasing as the disease worsens (Leone, Deudon, Piano, Robert, & Dechamps, 2012) . Where activities do occur, they are often constructed around occupations that staff select and that require cognitive functioning such as memory, problem-solving abilities, and attention. Given the difficulties people with dementia have with areas of cognition such as those mentioned above, activities offered by care staff often fail to engage individuals as they fail to optimize remaining abilities and interests (Kolanowski, Litaker, & Buettner, 2005) . Care homes publicize the breadth of activities on offer rather than the success of activities offered. In an attempt to provide activity that might be better suited to the cognitive ability of residents, many care homes invested in sensory equipment and sensory environments such as Snoezelen.
Despite the potential offered by sensory activities, over time, these approaches have been shelved or incorporated into general living areas as staff have had mixed success in using them (Anderson, Bird, MacPherson, McDonough, & Davis, 2011) . Previous surveys of sensory environments in nursing homes have found them to be used in an ad hoc manner using an eclectic range of equipment with staff receiving little formal training (Bauer, Rayner, Koch, & Chenco, 2012) .
Previous surveys of sensory environments in nursing homes have found them to be used in an ad hoc manner using an eclectic range of equipment with staff receiving little formal training.
Therefore, this study endeavored to identify what equipment care homes were using in their sensory spaces and staff response to using these room designs. The study aims were:
to study the sensory elements (aesthetic and functional qualities) of existing multisensory room design criteria available in care homes for people with dementia and how they are used; to critically evaluate the findings, highlighting barriers to using multisensory equipment identified by staff as well as examples of good practice; and to identify room design criteria to improve/ maximize the use of MSE approaches for people with dementia living in care home settings.
Method

Ethics
Approval from Kinston University Ethics committee was sought and gained prior to the start of the study.
Procedure
A purposeful sample of 16 care homes within the south of England with existing/previously existing/planned sensory space or MSE rooms were identified. Inclusion criteria included private and social services provision care homes in the South of England who take residents with a diagnosis of dementia. Care staff within these homes were approached with details of the study using a participant information sheet. Those who were willing to participate met with the research team at a mutually convenient time and completed a written consent form.
Data Collection
Data were collected by the research team using ethnographic methods incorporating semistructured interviews with care staff to describe sensory facilities available, how the sensory spaces were used, and the experiences of staff in using existing MSE rooms. For those homes which no longer had MSE rooms (n ¼ 5), staff were asked about their previous experiences of how sensory spaces were used. Semi-structured, in-depth, face-to-face interviews were undertaken at a mutually convenient time and took approximately 30 min to complete to elicit detailed and descriptive data. The semi-structured interview utilized an interview template including a number of open-ended questions and prompts. The development of the questionnaire was guided by current literature in the field (Fleming & Bennett, 2015; Garre-Olmo et al., 2012; Moore et al., 2011) and was peer reviewed by experienced researchers at the University of Southampton prior to being submitted to the relevant ethics committee. The interview schedule provided a framework of subject areas to be considered during the interview and ensured consistency of issues explored with all participants (Patton, 2002) . The questionnaire also included demographic information of participants including current caring position, information and training received regarding the use of multisensory approaches, and the suitability of multisensory equipment available in the care home.
Observations were made by the research team of the MSE design in each care home including what sensory equipment and items were available under each of the sensory domains (sight, sound, touch, taste, smell, and movement), how the space was set up, how facilities were integrated into the general living environment, and examples of successful practice undertaken by staff. A similar template to the questionnaire was developed to ensure parity of observations across the different care home settings. The template included layout of the setting, details of sensory equipment available, job description details of the staff involved in sensory activity, and details of any activity frameworks being used to guide activity. The observation template was also guided by current literature in the field. Extraneous information or observations made while completing the questionnaire with each individual participant were recorded in a fieldwork diary and were considered postanalysis. Anonymity was achieved with pseudonyms and removal of personal information from the data. On completion of the data collection, themes identified were reviewed by a steering group comprising of designers, healthcare professionals, and home care organizations. These themes were then developed into design principles that have been published separately to this article.
Analysis
Data from the semi-structured interviews were transcribed and analyzed using a thematic analysis framework as described by Braun and Clarke (2006) . This framework provides a systematic guide to analysis using six stages of thematic analysis. The stages involve (1) familiarizing yourself with the data, (2) generating initial codes, (3) identifying themes, (4) reviewing identified themes, (5) defining and naming identified themes, and (6) final analysis and production of the report. Each of these six steps was undertaken in a systematic manner as described below. Questionnaires containing structured information and free text were scrutinized by two researchers independently and independent initial thoughts noted. Initial codes were created based on an inductive approach from the questionnaire data. From these codes, potential themes were agreed upon by the two researchers and data surrounding these themes gathered together. Each theme reflected the overall story described by participants. Saturation was achieved after reviewing 30 questionnaires. The final categories were reviewed by an independent reviewer before final theme names were identified. Rigor of the analysis was maintained by triangulation between the two researchers and peer reviewing of codes and themes in order to promote the credibility of the emerging themes (Polit & Beck, 2013) . Participants and the steering group were also invited to review the findings to ensure their views had been reflected accurately.
Given observations were made using a structured checklist template, analysis of the observations was undertaken using descriptive statistics. Notably, numbers and type of equipment available, staff involved in sensory activity, and details of activity frameworks used to guide activity. Interobserver agreement was ensured by checking the observations undertaken with the member of staff in charge of the home on the day. This ensured the data accurately reflected the equipment available, staff occupation, and activity guidance used.
Results
The results from this study revealed a number of issues. Firstly, staff acknowledged training was available but was limited. They expressed a desire for training that focused on more personalcentered sensory approaches. Secondly, there was a recognition that Snoezelen environment and MSE appeared to provide most benefit to residents at the later stages of the disease. Staff believed a sensory approach had the potential to improve well-being for residents in the later stages of the disease as well as for family members. Finally, equipment design needed to be more age appropriate with a stronger focus on reminiscence and familiar objects. The results also revealed there was an overreliance on visual equipment. These findings will be explored in more detail.
Details of the care homes and care staff who participated in the study are presented in Table 1 . Care staff interviewed included care home managers, care staff, nursing staff (both qualified and unqualified), and activity co-ordinators who had an interest in or facilitated sensory activities in the care home setting. Responses for individual professional groups were not analyzed, as a response from the whole team was more desirable.
Training in the use of sensory activities and the MSE for carers was mixed (see Table 2 ). Specialist training was provided by equipment suppliers or outside training providers and focused largely on how to use the equipment. In-house training was provided by staff with an interest in sensory activity but not necessarily formal training. This training focused more on sharing successful experiences.
Training in the use of sensory activities and the MSE for carers was mixed.
Multisensory equipment available in sensory spaces was variable, with most rooms featuring predominantly visual (32%) and tactile stimulation (24%) such as bubble tubes and optic fibers. Types of equipment available in the sensory spaces are reported in Figures 2-7.
It is notable that very few spaces featured materials and equipment to stimulate proprioception, vestibular system, or taste (gustatory).
Following thematic analysis, data revealed that participants were unsure of how to use the multisensory equipment or set up a sensory space, but they were aware that the approach had potential to engage some of their residents who found it difficult to engage in more conventional activity. Six main themes emerged from this analysis.
Not knowing what to do in the room. This theme focused on what should happen in a sensory space or MSE. Staff liked the idea of the room but were unsure of what they were supposed to do in the space or how to use the equipment. There was recognition that they needed help in constructing a useful sensory session with guidance on how to use the equipment and how to grade it for people with different abilities.
I really enjoy doing activity but don't know what to do in the MSE. (P002) Training that was available focused on the mechanics of operating the equipment rather than how to assess an individual to identify their sensory needs and set up a suitable sensory session. Staff were able to identify their limitations in using this approach and actively requested further training.
We need more training. (P007) Really want to know more about the Sensory Room. (P018)
There was recognition that they needed help in constructing a useful sensory session with guidance on how to use the equipment and how to grade it for people with different abilities.
Observation notes supported these comments, as staff would often run a sensory session with residents of mixed abilities and different levels of dementia. As a result, some residents would either fall asleep or leave the sensory space, as they were unable to engage with the activity. Good for People in the Later Stages of the Disease. This theme was drawn from comments about activity for people in the later stages of the disease process. Staff felt the environment was good for people in the later stages of the disease, particularly those who could not participate in more conventional activities. Staff were keen they offered a good level of care that met the person's needs for those at the later stages of the disease and felt the sensory environment was a good place to do this. There was an acknowledgment that this approach was more holistic, focusing on well-being and engagement. Staff were keen they offered a good level of care that met the person's needs for those at the later stages of the disease and felt the sensory environment was a good place to do this.
Some participants felt the sensory approach was highly successful and was enjoyed by many of their residents who were no longer able to engage in conventional activities due to the severity of their disease. Those who used the Pool Activity Level (PAL) Instrument for Occupational Profiling-Planning and implementing sensory interventions (Pool, 2012) criteria, which provides guidance on how to run a sensory session (Collier, 2012) , described how those at the sensory level benefited most from the sensory space.
For some [residents] the MSE is the only activity they like. (P018) Residents in sensory state of dementia should be using the room daily, because this would be their activity. (P021)
Reduces Anxiety
This theme reflected the effect of the MSE on mood and behavior. Staff noted that people became a lot calmer in the room. They perceived this to be a good thing. Staff also felt the resident falling asleep in the room was good, although some felt this behavior could have indicated boredom. Staff thought the space was only there to relax not to stimulate. The questionnaires revealed that care staff believed that their role was to provide a calm environment for their residents and that the sensory environment was an alternative to medication.
Reduces the time when we have to give medication, bring the residents to SR first to calm them down. (P008) Quiet environment makes them feel settled, less agitated, helps with aggression, calms them down, for people with severe dementia and bed-bound. (P007)
It's a Good Activity for Staff and Residents, We Both Benefit
This theme related to how the activity made the staff member feel. Many staff emphasized that this activity was reasonably easy to implement and they also gained benefit from the sensory activity both in feeling more relaxed themselves and in enhancing their relationship with the resident. Both managers and care staff recognized that there was a relationship between the wellbeing of the staff and the quality of subsequent interactions with residents.
It gives me real pleasure to see a resident taking part in something . .
. (P016)
It makes work more interesting, if you can give residents some enjoyment then you feel fulfilled as well. (P013) Happy residents-happy staff. (P007) You make somebody's day . . . (P018) The sensory spaces appeared to empower many staff, giving them the sense that they could contribute to a resident's well-being. Staff also reflected on their own participation in their relationship with the resident and were keen to repeat the experience. (P007) If residents can be helped through SR [sensory room], that helps staff as well . . . . if residents are happy staff is happy as well. (P007) It is a place where I feel I can help the residents. (P018)
Both managers and care staff recognized that there was a relationship between the well-being of the staff and the quality of subsequent interactions with residents.
Design and Set Up of Space
This theme summarized thoughts about equipment design. Staff reported frustration at equipment that did not work, was too ''childish,'' or did not fit with the general furnishings of the home. There was a feeling that suppliers did not produce suitable equipment for older people and that the environment should include more familiar or reminiscent sensory items as well as abstract equipment. Staff felt that equipment catalogues did not give them clear advice on what was suitable. Many staff commented on the need to make equipment accessible and recognizable. The inclusion of everyday items was also considered desirable. There was a feeling that suppliers did not produce suitable equipment for older people and that the environment should include more familiar or reminiscent sensory items as well as abstract equipment.
Staff also recognized that the sensory approach needed to be extended beyond the sensory space into other living areas.
Make links with the environment outside the Sensory Room. (P019) Design of the sensory space was commented on by many staff. They reflected on the issues of accessibility and suitability of furnishings. There was a recognition that residents needed to feel comfortable and secure in order to want to go into the sensory space. By making the space feel less clinical seemed to be a solution offered up by many participants.
The room could be used more often if it was set up properly-different feelings of chairs, things to cuddle-a warm, soft and safe, more integrated space. (P029) environment is very clinical looking at the moment . . . more homely feel would be better. (P011)
Including Relatives and Care Staff
This theme was about the need to involve more people. Staff interviewed identified the need to include more relatives and care staff in sensory activities and to use sensory facilities more frequently. However, there was some conflict to whether activities were within the remit of care staff, with some reporting this was the exclusive role of the activity co-ordinator. involved. (P019) It shouldn't be just the activities team who are using the space with the residents. (P011)
. . . there was some conflict to whether activities were within the remit of care staff, with some reporting this was the exclusive role of the activity co-ordinator.
Contrary to the comments that families needed to be more involved, others felt it should be the domain of staff. Staff acknowledged that relatives might benefit from the MSE, but their inclusion in sensory activity was not always encouraged.
Happened just once (daughter of resident), has not really been encouraged by staff. (P019) It's good it helps their relatives. (P018) It was unclear from the participant responses to why more relatives had not made use of the sensory space with their family member, but this may have been due to families not knowing how to use the equipment or understanding how to facilitate a session. Given that staff reported a gap in their understanding in how to facilitate sensory activity, this is unsurprising.
Discussion
This study endeavored to identify sensory equipment available in care home settings, the design of sensory spaces, and implementation challenges as identified by care staff. Key themes included the need for clearer direction in equipment selection, training in how to use it, and ongoing support to develop a sensory approach using age appropriate equipment for people with dementia. Staff were keen to learn more about how to engage people with dementia in sensory activity as well as how to design a versatile and accessible multisensory space. There was also a recognition that the design of the space and equipment should be more appropriate for older people with dementia and should address all sensory modalities.
Many of the staff reported being unsure of what the sensory room was for but did feel it was of benefit especially for those in the later stages of the disease. This ambiguity experienced by staff was also identified by others. Indeed, Anderson, Bird, MacPherson, McDonough, and Davis (2011) reported that implementation of sensory rooms was a major barrier to achieving the desired outcomes reported by other studies (Baker et al., 2001; Collier et al., 2010) . Anderson noted ''considerable enthusiasm'' from management but lack of commitment from care staff due to ''time pressure, competing work commitments and being understaffed'' (Anderson et al., 2011, p. 173) . These findings support the need for a cohesive unified approach both in supporting staff at all levels and in adopting a clear protocol, such as the PAL activity profile for MSEs (Pool, 2012) , that is achievable given staff availability, workloads, and accessibility of the sensory environment.
Associated with the points above, staff also acknowledged the need for further training both in setting up a suitable multisensory space and in facilitating a sensory session. Where training was given, it tended to focus on how to operate the equipment rather than how to run a session. Staff perceived this as a barrier to using the sensory equipment successfully. The need for robust training and support was highlighted in a systematic review by Livingston et al. (2014) . The review identified that person-centered training of care staff had the capacity to reduce symptomatic and severe agitation in residents in care homes. Secondary to this, it was found that ongoing supervision of staff following training significantly improved care/resident communication. The review also identified that sensory interventions had a significant effect on agitation in residents when staff were trained to use a sensory protocol. The benefit of staff training and ongoing supervision of staff who facilitate activities was also noted by Gitlin et al. (2008) .
Staff also acknowledged the need for more age appropriate equipment to be used alongside more familiar items in order to maximize the use of the MSE. Many of the brightly colored pieces of typical MSE equipment currently offered by MSE suppliers were seen to be juvenile and not easily recognizable or familiar to the resident. A closer link between the sensory space and the everyday environment was also desired. The lack of a multisensory approach was also identified in the quantitative data where visual stimulation was found to be most likely to be stimulated. This was in contrast to the senses of taste, smell, proprioception, and the vestibular system, which were often underrepresented in most of the sensory rooms observed. This was an issue also reported by Baker et al. (2001) and Collier, McPherson, Ellis-Hill, Staal, and Bucks (2010) who identified that visual equipment was used predominantly in sensory spaces. It is perhaps this lack of understanding of the multisensory approach due to poor or limited training that has led to a strong focus on one or two senses but also the desire to create a facility that has a strong visual appeal to prospective residents and funders.
As a result of this study, design principles were collated and reviewed by a steering group and relevant stakeholders. A subsequent guide to multisensory design was produced (Jakob & Collier, 2015) . Key principles revolved around the need to have access to equipment that stimulates all sensory modalities with different intensities.
Key principles revolved around the need to have access to equipment that stimulates all sensory modalities with different intensities.
For example, the subtle lighting of an optic fiber through to a galaxy panel of bright lights. Sensory equipment also needs to range from highly technical to familiar and low tech. Elements of reminiscence articles selected for their sensory components were perceived to be particularly accessible for residents. For example, focusing on the sensory aspects of an activity undertaken in the past such as sorting through silk scarves was one activity identified as accessible by care staff.
Elements of reminiscence articles selected for their sensory components were perceived to be particularly accessible for residents.
Staff need basic training in both how to facilitate engagement in sensory activity and how to identify sensory preference. This training could be extended to include residents' family and friends to increase participation. Giving care staff and family members support and guidance on how to facilitate and support activity will maximize opportunities for more meaningful engagement for the person with dementia (Gitlin et al., 2008) .
While this study is limited in its focus on a small number of care settings within the south of England, it will be expanded to include a wider range of care settings across the UK to further explore the concept of successful sensory design for people with dementia.
Limitations
This study did have a number of limitations including the restriction of only using care homes in the South. This may have resulted in location bias, although there was a mix of rural and innercity care homes. While the results were presented as organizational responses, it is not known if different professional groups employed within the care homes would have had particular bias toward sensory activity and design. The presence of the researchers may have also influenced responses from participants particularly in relation to participants desire to provide socially desirable responses or by adopting certain behaviors in order to be perceived as ''good participants.'' Participants were assured anonymity, and questions from the semi-structured interview were asked in a conversational manner that appeared to relax participants. Residents with dementia were not consulted during this study but a subsequent study is underway that will further explore the experiences of multisensory approaches from the perspective of individuals with dementia.
Conclusion
Given that previous research has provided some support for the use of multisensory stimulation using MSEs and sensory spaces (Baker et al., 2001; Collier et al., 2010; Sanchez et al., 2013; van Weert et al., 2005) , the findings from this study suggest that most sensory rooms and MSEs in care home settings are not achieving some of the proposed benefits due to a number of factors. The results suggest that many care homes do not feature an appropriate range of sensory equipment, and care staff believe many residents struggle to engage with equipment due to the highly technical features of the equipment. The principles of multisensory stimulation are often neglected with visual and tactile equipment being used as the primary stimulus, and gustatory and vestibular/proprioceptive stimulation often not being offered at all. Therefore, a multisensory experience is not available. There appears to be a lack of guidance of what to include in a sensory room/MSE for people with dementia, with many staff relying on trial and error to achieve a satisfactory outcome such as the person becoming calmer. Staff feel that they lack the skill and knowledge to set up and utilize a sensory activity to the benefit of residents and would like to expand their knowledge further. Staff believe that sensory rooms and MSEs are good for people with dementia, particularly those at the later stages of the disease. Staff would like to be able to expand this approach into general living area using more age appropriate and reminiscence sensory equipment, while being mindful of the impact of sensory stimulation on the engagement of other residents within the home.
Implications for Practice
Multisensory design should be considered in all areas of the care home environment. Design should incorporate stimulation of all senses including sight, sound, touch, taste, smell, and movement. Barriers to engagement with MSEs include lack of appropriate training of staff in assessment and activity facilitation and finding a suitable space for a sensory area. A clearer direction in equipment selection, training on how to use equipment, and ongoing staff support is required. Sensory spaces should be considered in all areas of the care home setting. This equipment may be related to the different areas of the home such as sensory bath products and seashore items in the bathroom. Equipment development should include age appropriate methods of delivering sensory stimulation. There is a need for sensory spaces that include both hi-tech and lowtech solutions, new and familiar equipment. Further research is required to identify the benefits achieved by using a multisensory approach in a care home setting with an aspect exploring the experiences of people with dementia.
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